We calculate the coupling constants between the light vector mesons and heavy baryons within the framework of the light-cone QCD sum rule in the leading order of heavy quark effective theory. Most resulting sum rules are stable with the variations of the Borel parameter and the continuum threshold. The extracted couplings will be useful in the study of the possible heavy baryon molecular states.
I. INTRODUCTION
Heavy quark effective theory (HQET) [1] is a systematic approach to study the spectra and transition amplitudes of heavy hadrons. In HQET, the expansion is performed in terms of 1/m Q , where m Q is the mass of the heavy quark involved. In the leading order of HQET, namely m Q → ∞, heavy hadrons form a series of degenerate doublets due to the heavy quark symmetry. The two states in a doublet share the same quantum number j l , where j l is the angular momentum of the light components.
Light-cone QCD sum rules (LCQSR) [2] has been used as a useful nonperturbative approach to extract various hadronic transition form factors. In this framework, one considers the T-product of the two interpolating currents sandwiched between the vacuum and an hadronic state, instead of two vacuum states as in the conventional QCD sum rules [3] . Now the operator product expansion is performed near the light-cone rather than at a small distance as in the conventional sum rules. The double Borel transformation is always invoked to suppress the excited state and the continuum contribution.
The ρ and ω couplings between the heavy meson doublets H, S, and T were systematically studied with LCQSR in the leading order of HQET [4] . The π coupling constants between Σ * , Σ, and Λ were calculated within the same framework in Ref. [5] .
In this work we employ LCQSR to calculate the vector meson coupling constants between low-lying heavy baryons in the leading order of HQET. These baryons can be grouped into two flavor multiplets 6 F and3 F , according to the flavor of the two light quarks. On the other hand, the members in the multiplet 6 F are degenerate doublets in the limit m Q → ∞. Because of the heavy quark symmetry, the vector couplings with the same (l, j h ) between two doublets are not independent, where l and j h denote the orbital and total angular momentum of the final vector meson respectively. Therefore the following calculations on the channels involving the J P = 3 2 + members in 6 F and the members in3 F include all independent coupling constants under consideration.
II. SUM RULES FOR THE ρ COUPLING CONSTANTS
According to the flavor of their two light quarks, heavy baryons can be decomposed into two multiplets 6 F and3 F . As far as the ground states are concerned, the total spin of the two light quarks must be 1 for 6 F and 0 for3 F due to the symmetric property of their colors and flavors. This leads to J P = We introduce the same interpolating currents as Ref. [5] in our calculation for the heavy baryons with
where q is the momentum of the final ρ meson, q 2 = m 2 ρ . In the leading order of HQET, the heavy quark propagator reads as
iS(−x) is the full light quark propagator
At the quark level, the correlation function can be calculated using the ρ meson light-cone wave functions [6] . To our approximation, we need the 2-and 3-particle wave functions.
At the hadron level, the correlation function can be written as
where e *
are the overlapping amplitudes of the interpolating currents with their corresponding states [5] :
where u µ B * is the Rarita-Schwinger spinor in HQET, and we have f B ′ = √ 3f B * in the leading order of HQET [7] . We define the coupling constant g p1 Σ * Λρ by the following decay amplitude
can be expressed by the ρ meson light-cone wave functions as
Here
⊥ , and A T are twist-2, 3, and 4 2-particle ρ meson light-cone distribution amplitudes respectively. They are normalized to satisfy
, S, andS are twist-4 3-particle ρ meson distribution amplitudes [6] .
After the Wick rotation and the double Borel transformation with ω and ω ′ , the single-pole terms in (8) are elminated and we arrive at
where
. T 1 and T 2 are the two Borel parameters. In the above equation we have used the following definitions
We have used the Borel transformationB 
The definitions of g Ξ * Ξ * ρ and g Ξ * Ξρ are similar to the above definitions. To derive their sum rules, we consider the following correlators
The sum rules for these coupling constants are:
The sum rules for g Ξ * Ξ * ρ and Ξ * Ξρ can be derived in a similar way and we list them below:
III. NUMERICAL ANALYSIS
We need the mass parametersΛ's and the overlapping amplitudes of these interpolating currents f 's in our numerical analysis. The values of these parameters can be extracted from the mass sum rules derived in Ref. [8] . We adopt the following values in our calculation, noticing that the f B * s defined in Ref. [8] is We take the distribution amplitudes of the ρ meson (and the ω, φ, and K * mesons involved in the subsequent sections) from Ref. [6] , there the SU(3)-breaking contributions to high-order conformal partial waves were considered in the framework of renormalon model. Also, the parameters that appear in the distribution amplitudes of the various mesons take the values from Ref. [6] . We use the values at the scale µ = 1 GeV in our calculation under the consideration that the heavy quark behaves almost as a spectator of the decay processes in our discussion in the leading order of HQET.
We will work at the symmetry point, i.e., T 1 = T 2 = 2T , u 0 = 1/2. This comes from the observation that the mass difference between the baryons involved are less than 0.45 GeV in the leading order of HQET. They are much smaller than the Borel parameter T 1 , T 2 used below. On the other hand, every reliable sum rule has a working window of the Borel parameter T within which the sum rule is insensitive to the variation of T. So it is reasonable to choose a common point T 1 = T 2 at the overlapping region of T 1 and T 2 . Furthermore, choosing T 1 = T 2 will enable us to subtract the continuum contribution cleanly while the asymmetric choice will lead to the very difficult continuum substraction [9] .
From the requirement that the pole contribution is larger than 30%, we get the upper bound T max of the Borel parameter. In principle, every decay channel has its own T max . The convergence requirement of the operator product expansion leads to the lower bound of the Borel parameter T min = 1.0 GeV, starting from which the stability of the sum rule develops. We find that several sum rules have no working interval, namely T min > T max . This may arise from the high dimension of the baryon interpolating currents. Two typical resulting sum rules are plotted in Fig.2 and 3 in the working interval 1.0 GeV < T < 1.3 GeV and 1.0 GeV < T < 6.5 GeV, with ω c = 2.4, 2.5, 2.6 GeV. Now we can extract the numerical value of these coupling constants using the following input parameters [6] : f ρ = 0.216 GeV, f where "×" indicates the non-existence of a working interval of the corresponding sum rule. The errors come from the variations of T and ω c in the working region and the central value corresponds to (T min + T max )/2 and ω c = 2.5 GeV. 
